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(57) ABSTRACT 

A trochoidal design rotary piston engine design has a rotary 
piston housing With a double curve inner contour and 
triangular type rotary pistons. Sliding bearings distribute 
lubricating oil from a pressure cycle into a high pressure 
circuit and a loW pressure bypass circuit branches to the side 
parts and axial cooling channels of the rotary piston housing 
to supply the cooling oil. 

25 Claims, 4 Drawing Sheets 
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ROTARY PISTON ENGINE HAVING AN OIL 
SYSTEM FOR LUBRICATION AND 

COOLING 

BACKGROUND OF THE INVENTION 

This application claims the priority of German application 
100 26 449.2, ?led May 27, 2000, the disclosure of Which is 
expressly incorporated by reference herein. 

This invention refers to a trochoidal design rotary piston 
engine With a rotary piston housing, tWo side disks, one of 
the eccentric shafts bearing-mounted in the side disks, a 
rotary piston, and an eccentric cam bearing-mounted eccen 
tric shaft With a pressure oil supply unit for supplying oil to 
the side disk, the bearings and the rotary piston bearing of 
the eccentric shaft. 

Many models of the above-noted rotary piston engine 
designs are knoWn, for example, from the German Pat. 
Document No. DE-C 40 03 663 (corresponding US. Pat. 
No. 5,199,863) and are also being serially produced. These 
types of engines are generally equipped With a ?uid cooling 
system necessary for the peripheral heat exchangers and 
lines. This supplemental equipment and the cooling ?uid 
Will nearly double the total Weight of the unit compared to 
a net engine Weight. With the knoWn Weight optimiZing 
construction With a performance range of up to approxi 
mately 100 kW, the system speci?c Weight is approximately 
1 kg/kW or better. Areduction in the system speci?c Weight 
Would be desirable for the use of such engines in aviation 
operations. Additionally, a demand on the modern engines, 
in addition to a high speci?c performance is also a highest 
possible efficiency. Furthermore, the possibility of super 
charging the engine for multi-fuel operations should be 
available, especially in the shift charging process. This 
supercharging leads to increased combustion chamber pres 
sures and is linked to high local temperature loading. A 
Weight favorable air-cooling by itself could not meet these 
demands. 

An object of this invention is to accomplish the task of 
producing an above-described rotary piston engine With 
loWest possible speci?c system Weight ratio. 

This object has been achieved according to preferred 
embodiments of the invention in that the pressure oil supply 
system splits the loW pressure line leading to the side disks 
and rotary piston housing cooling channels Which are con 
nected to the re-circulation of the pressure oil supply system. 

According to certain preferred embodiments of this 
invention, the bearing lubrication and the pressure oil 
needed for the cooling of the piston is also used to cool the 
rotary piston housing and the side disks. That saves on the 
need for a coolant cooling separator With attendant lines so 
that the system Weight can be reduced accordingly. 

It has been foreseen in certain preferred embodiments of 
the invention design that the loW-pressure line Would be 
connected to both side disks Whose cooling channels are 
linked to the axial cooling channels of the rotary piston 
housing. Thus it has been advantageously anticipated that 
the side disks cooling channels Will be designed in such a 
Way that the oil supplied to one side disk Will be delivered, 
after ?oWing through the cooling channels of the rotary 
piston housing, to the other side disk. That provides for a 
very effective cooling of the side disks and the rotary piston 
housing. 

In a further design feature of certain preferred embodi 
ments of the invention, it is intended that the rotary piston 
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2 
housing Will have an angle range of about 90 degrees in the 
direction of the motion toWard the exhaust pipe and is 
equipped With axial cooling channels. In the practice, it Will 
mostly suf?ce to cool only this area With oil, since it is 
subjected to the highest heat load. 

For practical purposes, it is provided in certain preferred 
embodiments of the invention that the pressure oil supply 
system Will include an oil pump With at least tWice the 
capacity requirements of the oil quantity required for lubri 
cation of the bearings. That ensures that a sufficiently large 
quantity of cooling oil Will be supplied by the loW-pressure 
branch of the oil cycle. 

In order to further reduce the engine load, it has been 
additionally established according to certain preferred 
embodiments of the invention that the rotary piston housing 
Would be equipped With cooling ribs over an angular range 
of about 90 degrees in the direction of the motion toWard the 
exhaust pipe. 

Other objects, advantages and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs an axial section of a rotary piston engine 
With a schematic representation of the combined lubrication 
and cooling oil cycle, constructed according to a preferred 
embodiment of the present invention; 

FIG. 2 shoWs a perspective vieW of a rotary piston 
housing of the rotary piston engine according to FIG. 1; 

FIG. 3 shoWs a perspective vieW of the output side 
associated side disk. 

FIG. 4 shoWs three cogWheels forming a paired pump. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The rotary piston engine represented in FIGS. 1 through 
3 is also the subject of parallel patent applications ?led in 
Germany on May 27, 2000, With respective German patent 
application numbers 100 26 447.6 and 100 26 448.4. The 
contents of corresponding US. application Ser. Nos. 09/866, 
467 and 09/866,466, ?led May 29, 2001, are incorporated 
herein by reference thereto to aid in an understanding of the 
present invention. 

The housing shoWn in the FIG. 1 of the represented rotary 
piston engine has a side part or side disk 1, a rotary piston 
housing 2 With a double arched trochoid design track casing 
3, and an output side mounted side disk 4 or a side section. 
An eccentric shaft 5 is seated in the side disks 1 and 4 by 
means of sliding bearings 6 and 7. On the eccentric cam 8 
of the eccentric shaft 5 is a triangular design rotary piston 9 
seated on one of the eccentric sliding bearings 10. The piston 
is linked by a synchroniZation drive, as the principle is 
knoWn from the German Pat. Document No. DE-C 40 03 
663, With the eccentric shaft 
An external cogWheel 11 of an external cogWheel oil 

pump 12, Which is not shoWn in greater detail, meshes With 
a pump cogWheel 11a of a signi?cantly greater diameter 
than the drive cogWheel 11, and is mounted on the eccentric 
shaft 5. The external cogWheel oil pump supplies oil under 
pressure through a pressure line 13 and then through an oil 
heat exchanger 14 and an oil ?lter 15. From the oil ?lter 15, 
a pressure line 16 leads to the lubricating oil supply of the 
sliding bearing 6 and 7 and the eccentric shaft 5, and to the 
sliding bearing 10 of the oil cooled rotary piston 9. 
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Alternatively, as described in the incorporated German and 
US. patent applications and shoWn in FIG. 4, three cog 
Wheels 11, 11a, 11b may be provided. The three cogWheels 
11, 11a, 11b provide a paired pump 12, 12a. The ?rst pair of 
cogWheels 11, 11a forms a ?rst part 12 of the paired pump, 
and the second pair of cogWheels 11a, 11b forms a second 
part 12a of the pair pump. The paired pump 12, 12a is used 
to supply oil under pressure through the pressure line 13. 
Abypass pressure line 18 branches from the pressure line 

16 to the exhaust turbo loader 17. Another line from the 
exhaust turbo loader 17 leads to an oil collection container 
27 to Which the oil moving through the slide bearing 6, 7, 
and 10 is also re-circulated. 

A loW-pressure line With an installed pressure control 
valve 19 branches off from the pressure line 16 after the oil 
?lter 15. The control pressure valve 19 ensures that the oil 
pressure in the pressure line 16 is limited to a maximum 
value Which, as an example, is at 4 Bars, although, the 
external cogWheel oil pump 12 supplies tWice as much or 
greater quantity of oil then is necessary for lubricating the 
sliding bearings 6, 7, and 10. The excess oil pressure is then 
loWered at the pressure control valve 19 and re-circulated 
over the loW pressure line 20 to the rotary piston engine 
housing. 

The loW-pressure line 20 is separated by the splitter 21, 22 
and supplied at the highest point to the side disks 1, 4. The 
oil supplied through the splitter line 21 to the side disk 1 is 
bypassed from there in the axial bores 23 from Whence it 
?oWs to the side disk 4 on the opposite side. Within the side 
disk 4, it ?oWs through several cooling channels 24, 38 to 
the ring chamber 25 surrounding the glide bearing 7 and then 
to an oil re-circulation line 26 leading to the oil container 27. 
The side part 4 is made of tWo parts and consists of a basic 
element, Which preferably has been made as a cast, and a 
radial inner Walling, inclined toWard the rotary piston 9 and 
is provided on the outside With ribs Which run around the 
ring chamber to the oil re-circulation line 26. The oil 
supplied to the area of the exhaust pipe 34 ?oWs through 
channel 38 to the ring chamber 25 and thence to the oil 
re-circulation 26. The channel 38 is installed in the area of 
the exhaust pipe exit and provided With inner lead ribs 39. 

Correspondingly, cooling oil is supplied to the side disk 4 
through the branch line 22, thence, over the axial cooling 
channels 37 of the rotary piston housing 2 through corre 
sponding channels 29 to a ring-form cavity 30 and to the oil 
re-circulation 31. 

FIG. 2 shoWs a perspective vieW of the rotary piston 
housing 2 With the trochoidal design casing track and also 
shoWs the installation of the intake opening 33 and the 
out?oW opening 34. The turning direction of the rotary 
piston 9, not shoWn in FIG. 2, is indicated by an arroW n. 
Extending from the dip 35 to the out?oW opening 34 is the 
so-called Warm curve of about 90 degrees of the rotary 
piston housing 2. In this area, the oil cooling takes place and 
is then supplied over the loW pressure line 20 to the branch 
line point 21, 22. Furthermore, located in the area of the 
Warm curve is the rotary piston housing of the axially 
arranged outer side cooling ribs 36 to provide for additional 
air cooling. 

FIG. 3 is a perspective vieW of the output side arranged 
side disk 4, that is, the basic element of this side disk 4 
Without the cover disk. The out?oW openings 37 are part of 
the axial cooling bores or cooling channels 23 of the rotary 
piston housing 2 and lead to the essentially concentrically 
arranged cooling channels 24 around the ring-form cavity 
25. The direction of the How of the cooling oil is here in 
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4 
opposite direction of the rotary piston 9 rotation. The 
additional cooling channel 38, in Which the oil ?oWs through 
in the direction of the rotary piston 9 occurs, is provided With 
leading ribs 39. The cooling channel 39 as Well as the 
cooling channels 24 leads to the oil re-circulation 26. 
The foregoing disclosure has been set forth merely to 

illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 
What is claimed is: 
1. A trochoidal design rotary piston engine comprising: 
a rotary piston housing; 
tWo side disks; 
a side disk bearing-mounted eccentric shaft and a rotary 

piston Which is bearing-mounted on an eccentric cam 
of the eccentric shaft; and 

only one cooling and lubrication circuit including 
a pressure oil supply system, 
a ?rst line connecting the pressure oil supply system to 

bearings in the side disks and bearing of the rotary 
piston on the eccentric cam, and 

a valve-controlled loW pressure line connecting the ?rst 
line of the pressure oil supply system to cooling 
channels of the side disks and the rotary piston 
housing. 

2. The rotary piston engine according to claim 1, Wherein 
the pressure oil supply system includes only one oil pump 
With a supply capacity that is at least tWice that of a bearing 
lubrication required oil quantity. 

3. The rotary piston engine according to claim 1, Wherein 
the rotary piston housing is provided With outside cooling 
ribs With an angular range of 90 degrees in a direction of the 
rotation (n) of the rotary piston before an exhaust pipe 
opening. 

4. The rotary piston engine according to claim 1, Wherein 
three successive cogWheels are provided, Which form a 
paired oil pump. 

5. The rotary piston engine according to claim 1, Wherein 
the loW pressure line is connected to both side disks Whose 
cooling channels are linked to the cooling channels of the 
rotary piston housing. 

6. The rotary piston engine according to claim 5, Wherein 
the cooling channels in the side disks are arranged in such 
a Way that the oil supplied to one side disk Will be removed 
after ?oWing through the cooling channels of the rotary 
piston housing in the other side disk. 

7. The rotary piston engine according to claim 5, Wherein 
the rotary piston housing is provided With axial cooling 
channels before an exhaust pipe opening over an angular 
range of about 90 degrees in a direction of piston rotation. 

8. The rotary piston engine according to claim 5, Wherein 
the side disks are provided With ribs running essentially in 
a perimeter direction of the averted rotary piston housing 
side Which, together With cover cooling channels are 
arranged counter to a rotation direction of the rotary piston. 

9. The rotary piston engine according to claim 5, Wherein 
the pressure oil supply system includes only one oil pump 
With a supply capacity that is at least tWice that of a bearing 
lubrication required oil quantity. 

10. The rotary piston engine according to claim 5, Wherein 
the rotary piston housing is provided With outside cooling 
ribs With an angular range of 90 degrees in a direction of the 
rotation (n) of the rotary piston before an exhaust pipe 
opening. 
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11. The rotary piston engine according to claim 1, Wherein 
the cooling channels in the side disks are arranged in such 
a Way that the oil supplied to one side disk Will be removed 
after flowing through the cooling channels of the rotary 
piston housing in the other side disk. 

12. The rotary piston engine according to claim 11, 
Wherein the rotary piston housing is provided With aXial 
cooling channels before an exhaust pipe opening over an 
angular range of about 90 degrees in a direction of piston 
rotation. 

13. The rotary piston engine according to claim 11, 
Wherein the side disks are provided With ribs running 
essentially in a perimeter direction of the averted rotary 
piston housing side Which, together With cover cooling 
channels are arranged counter to a rotation direction of the 
rotary piston. 

14. The rotary piston engine according to claim 11, 
Wherein the pressure oil supply system includes only one oil 
pump With a supply capacity that is at least tWice that of a 
bearing lubrication required oil quantity. 

15. The rotary piston engine according to claim 11, 
Wherein the rotary piston housing is provided With outside 
cooling ribs With an angular range of 90 degrees in a 
direction of the rotation (n) of the rotary piston before an 
eXhaust pipe opening. 

16. The rotary piston engine according to claim 1, Wherein 
the rotary piston housing is provided With aXial cooling 
channels before an eXhaust pipe opening over an angular 
range of about 90 degrees in a direction of piston rotation. 

17. The rotary piston engine according to claim 16, 
Wherein the pressure oil supply system includes only one oil 
pump With a supply capacity that is at least tWice that of a 
bearing lubrication required oil quantity. 

18. The rotary piston engine according to claim 16, 
Wherein the rotary piston housing is provided With outside 
cooling ribs With an angular range of 90 degrees in a 
direction of the rotation (n) of the rotary piston before the 
eXhaust pipe opening. 

19. The rotary piston engine according to claim 16, 
Wherein the side disks are provided With ribs running 
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essentially in a perimeter direction of the averted rotary 
piston housing side Which, together With cover cooling 
channels are arranged counter to a rotation direction of the 
rotary piston. 

20. The rotary piston engine according to claim 19, 
Wherein the rotary piston housing is provided With outside 
cooling ribs With an angular range of 90 degrees in a 
direction of the rotation (n) of the rotary piston before the 
eXhaust pipe opening. 

21. The rotary piston engine according to claim 1, Wherein 
the side disks are provided With ribs running essentially in 
a perimeter direction of the averted rotary piston housing 
side Which, together With cover cooling channels are 
arranged counter to a rotation direction of the rotary piston. 

22. The rotary piston engine according to claim 21, 
Wherein the pressure oil supply system includes only one oil 
pump With a supply capacity that is at least tWice that of a 
bearing lubrication required oil quantity. 

23. A method of operating a rotary piston engine having 
a rotary piston housing clarnped betWeen tWo side disks to 
form a combustion chamber, said method comprising: 

providing only one cooling and lubrication circuit; 
supplying high pressure lubricating oil via a high pressure 

line of the cooling and lubrication circuit to lubricating 
spaces in said bearings in the side disks and bearing of 
the rotary piston on the eccentric cam, and 

branching off a portion of the lubricating oil via a valve 
controlled loW pressure line connected With the high 
pressure line and supplying the lubricating oil in the 
loW pressure line as cooling oil to cooling spaces in the 
side disks and housing. 

24. A method of operating a rotary piston engine accord 
ing to claim 23, Wherein said supplying high pressure 
lubricating oil to the high pressure line includes supplying at 
least tWice a predetermined capacity used for lubricating. 

25. A method according to claim 23, Wherein the cooling 
and lubrication circuit includes only one purnp. 

* * * * * 


